Measurement of opioids in environmental samples (influent wastewater
and insect larvae) to inform public health and law enforcement
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Introduction
With the rapid increase in opioid related harm over the
past two decades, the opioid crisis has been identified as
a leading health concern in Canada.

Materials & Methods

Impact

Wastewater-based Epidemiology (WBE)
o 24-hour composite wastewater samples collected by
partner organizations from each of 15 wastewater
treatment plants (WWTPs) in the Durham region.
o Samples will be filtered under vacuum using microfiber
2
filter papers to remove particulate .

This research will validate an alternative approach to
opioid monitoring and have a robust economic impact by
helping to inform intervention and preventative
2
measures to mitigate opioid related harm .
The results obtained from this study will be used by the
Durham region to improve local health interventions,
which could then be a model for agencies across Canada.

o Then loaded onto MCX mixed-mode (reverse-phase and
2
cation exchange) solid phase extraction (SPE) cartridges .
Figure 1. Cases of opioid related morbidity & mortality in Ontario (2012 – 2021)

In cases where an individual has died due to drug
overdose in an isolated location, delayed recovery of the
cadaver is likely to occur.

o Establishing circumstances surrounding death can be
more difficult if the body is significantly
3
decomposed .

o Following elution, samples will be evaporated under
2
nitrogen and then reconstituted with mobile-phase .
o Analysis will be performed by injecting 2 μL of samples
onto LC-HR-MS/MS system.
o Chromatographic separation will be attained using a HILIC
analytical column.

In such scenarios, where body tissues, fluids, and other
potential toxicological samples may be unavailable, an
3
alternate reliable forensic specimen are insects .

When feeding on cadaveric tissue, drugs
and other toxic substances present
get transferred to the metabolic
3
system of the insect larvae .
Thus, the aim of this research will be to develop and
validate a method to detect a suite of opioid drugs and
their major metabolites in
@TylerADow
influent wastewater and blowfly
#CSFSPoster2022 larvae.
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Figure 3. Chemical structures of four opium alkaloids A. Morphine, B. Codeine, C.
6
Thebaine, D. Noscapine

With no validated entomotoxicological method in
Canada, knowledge gaps may exist within death
investigations as difficulties with toxicological analysis
3
occur when remains are significantly decomposed .
This research would allow for practical
entomotoxicological analysis to be utilized within
Canadian forensic investigations and greatly assist with
3
determining drug-use around the time of death .
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Objectives
Municipal wastewater contains many parent compounds
and metabolites, excreted following the consumption
2
4
and metabolism of legal and illegal substances .
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Figure 2. Schematic overview of wastewater-based epidemiology approach
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Forensic Entomotoxicology
o Larvae tissue will be lysed to achieve thorough and rapid
distribution of samples.
o Several extraction techniques will be tested, including
SPE, as well as direct-injection using the Agilent Thermal
Separation Probe (TSP).
o Analysis will be performed by injecting samples onto GCMS system using targeted method developed for the
5
confirmatory analysis of opioids .
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